Liquid-based preparations (LBP) (ThinPrep, Hologic, Inc, Marlborough, Massachusetts) Papanicolaou tests were evaluated. A Gomori methenamine silver (GMS) stain was performed on an LBP. A vaginal culture taken following the initial Pap test was plated on Sabouraud's dextrose agar. The residual sample was sent for broad-spectrum polymerase chain amplification, targeting the fungal internal transcribed spacer region (ITS), and subsequent sequence homology analysis of the amplification product, utilizing the public NCBI database.
http://www.cytojournal.com/content/15/1/5 benign squamous epithelial cells with reparative changes and mild inflammation. On preliminary evaluation, the yeast-like forms were thought to be contaminants, but a literature search suggested the possibility of Paracoccidioides brasiliensis or Cokeromyces as described in the case report by Odronic et al. [1] The subsequent GMS stain highlighted the fungal yeast forms [ Figure 3 ].
Fungal cultures grew light brown mold colonies on Sabouraud's dextrose agar [ Figure 4 ]. Hyaline, smooth-walled, broad hyphae developed sporangiophores, each terminating in a large spherical vesicle, after 1-2 days of incubation at 27°C. Arising from the vesicles were elongate, recurved stalks or pedicles, each bearing globose sporangia [ Figure 5 ].
Polymerase chain reaction amplification of a 483 base-pair fragment from the ITS of the 18S ribosomal RNA gene produced a 99.8% match with Cokeromyces recurvatus isolate AFTOL-ID 627 (sequence ID AY997040.1) and CBS 158.50 (sequence ID JN206244.1). Based on the cytologic appearance, colony morphology, and molecular testing results, the mold was identified as C. recurvatus.
DISCUSSION
C. recurvatus is a dimorphic fungus belonging to the family Thamnidiaceae in the order Mucorales of the class Zygomycetes. [2] Its geographic distribution includes Mexico and the United States; isolates have been detected in California, Arizona, Illinois, Michigan, and Florida. [2] The differential diagnosis for large spherical forms with single or multiple budding forms includes P. brasiliensis, giant blastoconidia of Candida albicans, and spherules of Coccidioides immitis. The morphology of C. recurvatus most closely resembles that of P. brasiliensis, which is distributed in Brazil and South America and can disseminate and cause clinical disease. Paracoccidioides have large fungal-like elements with a distinct budding pattern characterized by symmetrically arranged multiple narrow buds resembling a "Mariner's wheel," which looks similar to C. recurvatus, though C. recurvatus has asymmetrically arranged buds and occurs outside the epidemiological distribution of P. brasiliensis. P. brasiliensis grows very slowly (2-3 weeks) at room temperature and sporulation is poor, whereas C. recurvatus grows faster and produces sporangiospores and zygospores (3-6 days). At 37°C, the conversion to yeast phase is easily obtained with C. recurvatus, but it takes 10-20 days on blood cysteine agar for P. brasiliensis. [3] P. brasiliensis has been identified in cervical samples of two young asymptomatic women. [4, 5] The cytomorphology of the fungi was very similar to those in the present case, and none of the cases underwent confirmatory culture or molecular testing.
There have been 11 prior cases of C. recurvatus reported in the literature [ Table 1 ]. The vagina and cervix have been the most common sites from which C. recurvatus has been isolated in humans, with six cases being reported from Pap tests. [1, 6, 7, 8, 9] In all reports of C. recurvatus from gynecologic specimens, there was the only evidence of colonization. In the nongynecologic sites, the cases represent a mix of invasive and colonizing fungus with severe immunosuppression correlating with the risk of invasion.
Zygomycosis has also been reported to also affect animals living in temperate, tropical, and subtropical climates, and these diseases are often fatal. [10] While there has been one prior report of using molecular tests for confirming the diagnosis of C. recurvatus, [1] we believe our case is the first to include cytology, cultures, and molecular testing to categorize this unusual fungus.
In summary, the identification of C. recurvatus in a Pap test can be problematic as the organism is rarely encountered and can be dismissed as a contaminant or misinterpreted as P. brasiliensis, a fungus that is an even rarer finding in the Pap tests. Careful cytomorphology, along with fungal cultures and molecular testing, can confirm a diagnosis of C. recurvatus.
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